Background The United Arab Emirates is a rapidly developing country with recent expansion in construction and manufacturing.
Introduction
Traumatic brain injury (TBI) is defined by the Brain Injury Association as 'an alteration in brain function, or other evidence of brain pathology, caused by an external force' [1] . It is a leading cause of disability and death worldwide, affecting about 10 million people annually [2] .
The Emirate of Abu Dhabi (capital of the UAE) has seen a massive expansion in construction and manufacturing over the last 10 years and the employment of many foreign workers. In 2008, of 2949 recorded deaths in Abu Dhabi, traumatic injuries were the second commonest cause (30%) [3] . Occupational injuries accounted for 12% of injury deaths, which increased to 15% in 2011 [4] . A 2008 census found that 90% of the 889 417 labour workforce were expatriated workers, 28% of whom worked in construction and manufacturing and 99% were male. This group is at-risk from occupational injuries. The incidence of fatal work injuries in 2008 is estimated at 8.5 per 100 000 workers.
One study demonstrated high levels of severe occupational injuries in the UAE, 12% of which were head and neck injuries [5] . An American study found that occupational TBI accounted for 22% of fatal work injuries [6] . No studies have examined occupational TBI in a rapidly developing country such as the UAE. This study aimed to determine the profile of TBI in a tertiary hospital in Abu Dhabi to identify the mechanisms and outcomes and inform need-based intervention. Classification of Diseases-9 codes. The cases were then scrutinized using the CDC clinical records definition of TBI for inclusion, i.e. using the Glasgow Coma Scale recorded in the charts and indicators of neurological deterioration. Cases were excluded if the hospital admission was not TBI-related or was confounded by other injuries or if the patient died on arrival or from other causes.
ShorT reporT
The occupational nature of injury was determined based on the presenting history. Information was gathered on length of hospital stay, intensive care unit (ICU) admission and the extent of long-term disability, including level of independence. Moderate disability was defined as functional independence but inability to resume all previous activities and severe disability as functional dependence [7] . Data were analysed and cross-tabulated using SPSS v20.
Results
Fifty-nine of the 640 cases identified were excluded on preliminary review due to absence of information or failing to meet the inclusion criteria. Of the 581 remaining cases, 56 (10%) were reported to have taken place during work-related activity either by the patient himself or by an accompanying informant. All cases were male, 27% were < 25 years old, 52% were aged 25-34, 11% 35-44 and 11% were > 45. Their nationalities were Bangladeshi (39%), Indian (20%), Pakistani (19%), Egyptian (15%), Syrian (6%) and one unspecified.
Falls were the commonest mechanism TBI (63%; 35), followed by being struck by falling or moving objects (34%) and motor vehicle collisions (4%). In 71% (25) of cases, the height of the fall was recorded, and 80% had fallen a height ≥3 m. Falls were the commonest mechanism of severe TBI (91%).
The median hospital length of stay was 7.5 days. ICU admission data were available for 84% (47) of cases of whom 34% (16) required ICU admission with a median stay of 5 days and 7% (4 cases) died after admission.
Long-term outcome data measured on the Glasgow Outcome Scale were available for 95% (53) of cases; 81% (43) made a good recovery, 6% suffered moderate disability, 6% suffered severe disability and 8% (4) died. 19% (10) were unable to return to work. Among those injured in a fall, 21% (7) either died or suffered severe disability, rendering them unable to take care of themselves, and 6% (2) were left unable to return to work due to moderate disability. Fall-related injuries were less likely than other mechanisms of TBI to make a good recovery (relative risk 0.77, 95% confidence interval 0.61-0.97). These findings are summarized in Table 1 .
Discussion
In our case series, occupational TBI accounted for 10% of TBI cases requiring hospital admission. Falls were the commonest mechanism of injury and resulted in the worst outcomes in terms of morbidity and mortality. Prolonged hospitalizations and ICU admissions were common and 19% were unable to return to work. A strength of this study was access to all admission and follow-up data, allowing accurate identification of occupational injuries, exploration of the mechanisms of TBI, in-hospital course and the extent of disability. A limitation is the error arising from retrospective analysis of documentation of patient histories in hospital records. The proportion of TBI deemed occupational might therefore be underestimated. Furthermore, as only hospital admissions were reviewed, minor TBI cases seen in the emergency department, but not hospitalized, would have been missed, so there is a bias towards more severe cases. However, this bias may have been mitigated by the exclusion of cases that died on admission or from other causes.
One US study found that, since 2007, falls have been the leading mechanism of fatal occupational TBI and reported a higher proportion of motor vehicle collisions than in our series [6] . Another study found a lower proportion of work-related TBI (7%) [8] .
Our finding that falls are a leading cause of fatal and disabling occupational TBI is consistent with other studies. This highlights the importance of construction workplace safety measures, such as worker education, handrails, helmets and safety harnesses [9] . With appropriate rehabilitation, some workers may be able to return to work even after severe TBI [10] .
Unanswered questions for future research include the incidence of non-fatal occupational TBI, costs of lost work days, hospitalization and treatment.
As the UAE construction industry grows and employs foreign workers, workplace safety measures should be prioritized to reduce hospital admissions due to occupational TBI. A large multi-centre study may better estimate the burden of occupational TBI.
